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Electronic Supplementary Material (ESI) for Chemical Science. This journal is © The Royal Society of Chemistry 2018 was prepared analogously as described in 1 . The used water was doubly distilled. Sodium or potassium salts of counterions (SCI) were obtained from various commercial suppliers. If the sodium or potassium salts were not commercially available, the corresponding sodium salts were prepared by titration of the corresponding acids with a hydroxide sodium solution (2 M) until the pH reached 7. The solutions of newly prepared salts were concentrated with the help of a rotary evaporator and dried by lyophilisation at 0.02 mbar. The water content was determined by elemental analysis (carbon, hydrogen and nitrogen) of the salt.
Stock Solutions
The stock solutions of (R,S)-carnitinenitrile chloride, (R)-carnitinenitrile chloride, (1S,2R)-(+)-ephedrine hydrochloride, trazodone hydrochloride and iodide catalyst were employed at 90% concentration of the saturated solutions. The approximate solubilities of (R,S)-and (R)-carnitinenitrile chloride were determined by slowly dissolving solid material in water in steps of 10 μl with intense stirring until a clear solution was observed under a microscope (see Supplementary Table 1 ).
S3
Supplementary solution, a calibration curve in a HPLC system was generated. The saturated aqueous solution was generated as described before, isolated and diluted ten-fold. The concentration of this solution was determined by HPLC using the previously generated calibration curve. The so determined solubilities were 2.2 ± 0.1 mg / ml for [BaH]Cl, 6.9 ± 0.1 mg / ml for [Cat]I and 257 ± 1 mg / ml for [EphH]Cl in water at 22°C.
The concentrations of stock solutions of the sodium or potassium salts of counterions (SCI) were chosen such as that they were approximately half-saturated. For some highly soluble SCI, additional solutions were generated with lower concentrations. All stock solutions were filtered through sterile filters with a pore size of 0.20 μm. Solubility data were taken from the literature or determined experimentally. The approximate experimental solubility of the sodium or potassium SCI was determined at 22°C by slowly dissolving solid material (between 20 -200 mg) in water (in steps of 10 -20 μl) with intense stirring till a clear solution was observed under a microscope. The final concentration was calculated after the volume change of solutions caused by dissolving the solid salts was taken into consideration. Unfortunately, a few salts have some inappropriate physico-chemical properties and we had to use different approaches for preparing the stock solutions.
S4
Disodium DL-tartrate is too hygroscopic to be isolated. A saturated solution was prepared (stirring the suspension for 48 h at 22°C) and this solution was diluted to 50%. The approximate molarity was calculated based on weight change (0.106 g) after drying in a rotary evaporator of 1 ml 50% solution (5 hours, 60 °C and 68 mbar). The calculation of molarity was made with the molar mass of anhydrous disodium DL-tartrate (194.051 g/mol).
Sodium pyrrolidone carboxylate, sodium hexanoate, sodium 2-ethylhexanoate and sodium octanoate all produce gels. Suitable viscous solutions of these salts were used like stock solutions. Sodium pyrrolidone carboxylate cannot be isolated as a powder due to its high hygroscopicity and approximate molarity was calculated based on weight change (0.749 g) after drying in the rotary evaporator 1 ml of the stock solution (5 hours, 60 °C and 68 mbar). The calculation of molarity was made with the molar mass of the anhydrous sodium pyrrolidone carboxylate (151.11 g/mol).
Sodium DL-lactate and sodium L-lactate both produce gels. Solutions of sodium DL-lactate and sodium L-lactate were prepared with a concentration of 30% m (salt) / m (water) based on the concentration of commercially available solutions (50% solution).
Crystallization of Compounds
The principle of the vapour diffusion 2 is shown in Supplementary Fig. 1 . The crystallization screening experiments were performed with the help of the Gryphon LCP nano-drop handler from Art Robbins
Instruments in ARI Intelli-Plates 96-3 LVR. 100 -500 nl of a stock solution of the to be crystallized cation were mixed with the same volume of the stock solutions of the SCI and equilibrated against 75 μl of the stock solution of the same SCI. Each cation was tested for crystallization in 96 wells, each well containing a different condition, and with 77 different SCI in total. Due to the high viscosity of some solutions, all pipetting was done with slow speed. Plates were incubated for 5 -16 days at 20°C. At the beginning of the study, some plates were additionally incubated at 4°C. The Rock Imager 1000 took a picture of each well with normal light (immediately after setting up the plate and then after 2, 5, 10 and 16 days) and cross polarized light (immediately after setting up the plate and then after 5, 10 and 16 days) (see Supplementary Fig. 2 ). If single crystals were observed during this incubation period, they were removed from the wells. In order to do so, wells with formed crystals were opened with a razor blade. Sometimes, the contents of the wells were then covered with oil (Infineum V8512, formerly known as Paratone N). The crystals were fished out with a nylon loop mounted on top of a CrystalCap Magnetic™ (Hampton Research), prepared on a glass slide under oil (Infineum V8512) and measured on a single crystal X-ray diffractometer. The quality of some crystalline material was too poor for structure determination by X-ray single crystal diffraction.
These hits were then manually re-synthesized and re-crystallized to obtain better crystals.
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Supplementary Figure 3 : Pictures of the crystallization of ephedrine hydrobromide (left) from ephedrine hydrochloride and sodium bromide (100 nl each) and ephedrinium thiocyanide (right) from ephedrine hydrochloride and sodium thiocyanate (100 nl each). Pictures shown were taken after 5 days.
X-ray Single Crystal Diffraction
Single-crystal X-ray diffraction was measured on two diffractometers. The first one was a Rigaku-Oxford [
5-benzyloxytryptaminium][iodide]
Crystalline material was obtained from several crystallization setups: in one case, the drop obtained by mixing 500 nl of a 2.65 M sodium iodide and 500 nl of a 90% saturated 5-benzyloxytryptamine hydrochloride solution was equilibrated against a reservoir of 2.65 M sodium iodide. In two other setups, half and quarter concentrations of iodide in drops and reservoirs respectively were used. All these 
S16 [5-benzyloxytryptaminium][thiocyanate]
This crystal was isolated from a drop obtained by mixing 500 nl of a 3.5 M potassium thiocyanate solution and 500 nl of a 90% saturated 5-benzyloxytryptamine hydrochloride solution equilibrating against a reservoir of 3.5 M potassium thiocyanate. This complex crystallized in the monoclinic space group P2 1 /c.
The asymmetric unit consists of one 5-benzyloxytryptaminium cation, which is protonated at the amino group, and a thiocyanate anion. The amino group forms a hydrogen bond to the nitrogen atom of the thiocyanate ion (N1-H12 N21(x, y, z-1): 2.7857(19) Å). [bromide] will be described in a later publication.
[(R,S)-carnitinenitrile][tetraphenylborate]
Crystalline Fig. 20) . A suitable single crystal was chosen for the X-ray diffraction experiment. The unit cell was essentially equal to that found for the opposite enantiomer, which had already been reported in 1933 (see also the previous discussion of the other polymorph) 14 . The complex crystallized in the orthorhombic, chiral space group P2 1 2 1 2 1 and contained three molecules in the asymmetric unit. 
[Trazodonium][iodide]
Crystals of the iodide salt were grown in a drop obtained by mixing 500 nl 5.34 M NaI and 500 nl of a 90% saturated aqueous trazodone hydrochloride solution, and equilibrating against a reservoir of 5.34 M NaI. The asymmetric unit contains one protonated trazodone cation and an iodide anion. The trazodone cation is monoprotonated at the piperazine amine atom that is connected solely to aliphatic carbon atoms.
This ammonium group forms a weak hydrogen bond to the iodide anion (N14-H14A I31: 3.6541 (15) 
